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TITLE OF THE INVENTION 

Bicarbonate gas analyzing and measuring apparatus 
WHAT IS CLAIMED IS; 

1. A bicarbonate gas analyzing and measuring apparatus, the 
gas analyzing apparatus comprising: a sample cell into which 
a measuring sample is introduced to measure absorption of light 
from a light source by the sample; a means for dispersing light 
from the light source that has penetrated through the sample 
cell; and a detector that detects intensity of dispersed light, 
wherein 

the light that has penetrated through the sample cell 
is dispersed by the dispersing means into different wavelengths 
at which absorption of 2 and ^^C02 in an infrared wavelength 
region is equalized, the dispersed light is detected by the 
detector, and a ratio between ^^062 and ^^C02 in absorption is 
measured and recorded. 

2. The apparatus according to Claim 1, wherein 

by introducing a light with a wavelength corresponding 
to absorption of ^^C02 and a light with a wavelength corresponding 
to absorption of ^^C02 dispersed by the dispersion means into 
the detector while alternately intermitting the same by a chopper 
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and thereby controlling an output from the detector owing to 
the light with a wavelength corresponding to absorption of ^^COa 
to be a fixed value, a temporal change in absorption of ^^C02 
is measured. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a method for measuring 
a vital metabolic function with high accuracy by absorption 
spectrometry, and particularly, to a method for measuring a 
metabolic function in which a ratio between ^^C02 and ^^C02 
produced in expiration as a result of in vivo metabolism by 
administering a compound labeled ^^C, the method for measuring 
a metabolic function being characterized by measuring 
absorption intensities of ^^C02 and ^^C02 with a natural abundance 
ratio at a wavenumber where both are equalized in the infrared 
absorption amount, and recording a ratio thereof. 

Conventionally, a compound labeled ^^C being a 
radioisotope has been used to measure in vivo metabolism of 
the compound by a scintillation counter, however, owing to 
handling of the radioisotope and influence on the living body, 
another measuring method has been demanded. In such 
circumstances, recently, use of a stable isotope has attracted 
attention, and a method for measuring a ratio between ■^^C02 and 
^^C02 produced in expiration as a result of in vivo metabolism 



2 



by administering a compound labeled C by mass spectroscopy 
and thus measuring a metabolic function is now being employed, 
however, owing to drawbacks in the apparatus such as difficulty 
in handling and maintenance or high cost due to using a vacuum 
system, there has been a problem such that this method cannot 
be easily used. 

Therefore, an object of the present invention is to solve 
such problems • 

Namely, the present invention aims to measure an in vivo 
metabolic function by absorption spectrometry, and it provides 
a method for measuring a metabolic function in which a ratio 
between ^^COz and ^^COz produced in expiration as a result of 
in vivo metabolism by administering a compound labeled "^^C, the 
method for measuring a metabolic function being characterized 
by measuring absorption intensities of "'^^002 and ^^COz with a 
natural abundance ratio at a wavenumber where both are equalized 
in the infrared absorption amount and recording a ratio thereof . 

The reason that the measuring wavenumber has been limited 
in the present invention is to enable a high-accuracy measurement . 
Namely, carbon dioxide has absorption in an infrared region, 
and as shown in Fig. 1, ^^COz and ^^C02 have an absorption band 
shift of approximately 60cm~^ at central wavenumbers, however, 
if the measuring wavenumber is selected so as to be 2340cm"^ 
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for ^^C02/ and 2270cm"^, for ^^C02/ ^^C02 becomes remarkably small 
as shown in an absorption spectrum of Fig. 1 when ^^C02 and ^^COz 
exist at a natural abundance ratio (^^C02/^^C02 = 1.108%), so 
that measurement cannot be carried out with the absorption 
intensity ratio between ^^C02 and ^^C02 as it is. Therefore, 
according to the present invention, in order to avoid such a 
problem, the measuring wavenumber is limited to such a wavenumber 
that -^^002 and ^^C02 are equalized in absorption intensity, for 
example, a wavelength in the vicinity of 2270cm"'^ for ^^COz, and 
for^^C02, in the vicinity of 2390cm"^ and 668cm"^ (unillustrated) . 

Therefore, in the case of the present invention, the 
absorption intensity ratio between ^^C02 and ^^COz is 1 unless 
a compound labeled ^^C02 is administered, and the absorption 
intensity ratio that increases as an administered compound is 
metabolized can be accurately grasped. 

Fig. 2 shows an example of an optical system of an apparatus 
to carry out the method of the present invention, in which a 
compound labeled ^^C is metabolized in vivo, and metabolized 
expiration is led into an absorption cell 1 . Light from a light 
source 2 receives absorption of ^^COz and ^^C02 as a result of 
passing through the absorption cell 1, is made incident into 
a concave diffraction grating 4 through an entrance slit 3, 
and is condensed at exit slits 5 and 5 ' . This wavenumber scanning 
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can be carried out not by the concave diffraction grating but 
by use of a plane diffraction grating. It is preferable to 
set the exit slit position, for example, in the vicinity of 
2270cm'^ for ^^C02, and for ^^C02, in the vicinity of 2390citi"'S 
as described above. Both light fluxes that have passed through 
the exit slits 5 and 5' are alternately led by a chopper 6 to 
a detector 8 through concave mirrors 7 and 7', respectively. 

Outputs respectively corresponding to absorption 
intensities of ^^C02 and ^^COz are produced by the detector 8, 
and these signals are led to a sample hold circuit 11 via a 
pre-amplif ier 9 and a main amplifier 10 as shown in Fig. 3. 
To this sample hold circuit 11, a synchronizing signal for 
processing these signals in synchronization with a rotation 
of the chopper 6 has been led. This synchronizing signal can 
be obtained by detecting the same by a synchronizing signal 
lamp 12 and a synchronizing signal detector 13 and processing 
the output by a synchronizing signal processing signal 14 . The 
signal corresponding to adsorption intensity of ^^COz processed 
within the sample hold circuit 11 by this synchronizing signal 
is sent to the main amplifier 10 via an error amplifier 15 to 
regulate gain thereof , therefore, an input signal corresponding 
to the absorption intensity of ^^COz always becomes a fixed value . 
Consequently, the signal corresponding to absorption intensity 
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of CO2 from the sample hold circuit 11 itself indicates a ratio 
with respect to the signal corresponding to adsorption intensity 
of ^^C02/ and is led to a recorder 17 via a filter 16 so as to 
display the same. 

An example of measurement results measured as such is 
shown in Fig. 4. Fig. 4 shows a case where glucose is labeled 
^"^C and is administered into a human body, wherein shown is a 
fact that/ in the case of a normal person, an increase in "^^COa 
is recognized in expiration immediately after the 
administration, and glucose is considerably effectively 
metabolized by the liver, while in the case of a patient with 
impaired hepatic function (curve .II, in this case, cirrhosis 
of the liver) , a rise of the curve is slow, and a decline thereof 
is also sluggish, and it is therefore recognized that the 
metabolic function is not normally carried out. 

As is clear from the foregoing description, according 
to the method of the present invention, since absorption 
intensities of ^^C02 and ^^COa with a natural abundance ratio 
are measured at a wavenumber where both are equalized in the 
infrared absorption amount and a ratio thereof is recorded, 
thebiologicalmetabolic function can be measured f armore easily 
than by mass spectrometry. 
BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a diagram showing a carbon dioxide absorption 
spectrum when ^^C02 and ^^C02 are present at a natural abundance 
ratio. Fig. 2 and Fig. 3 are diagrams showing an optical system 
and an electrical system of an apparatus for carrying out the 
method of the present invention, respectively, and Fig. 4 is 
a diagram showing an example of measurement results of a 
metabolic function. 

1 Absorption cell, 2 Light source, 3 Entrance 

slit, 4 Concave diffraction grating, 5, 5' Exit slit, 

6 Chopper, 7, 7' Concave mirror, 8 Detector, 9 

Pre-amplif ier, 10 Main amplifier, 11 Sample hold circuit, 

12 Synchronization signal lamp, 13 Synchronization signal 

detector, 14 Synchronization signal processing circuit, 15 

Error amplifier, 16 Filter, and 17 Recorder. 
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Fig. 1 
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